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PERSONAL COMPUTER SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a personal computer 
system that allows information input from different types of 
input devices, such as a pad- type input device and a 
pointing-stick-type (hereinafter simply referred to as the 
n stick-type w ) input device, both of which are integrated 
into a notebook computer, to be processed by using software. 

2. Description of the Related Art 

As conventional input devices (controllers) for use in 
notebook computers, pad- type input devices and stick-type 
input devices are used. 

In a pad- type input device, a quadrilateral flat pad is 
disposed in the vicinity of a keyboard, and a user slides a 
finger on the pad so as to input information to move a 
pointer (mouse cursor) displayed on the screen in the X- and 
Y-axis directions (i.e., in the plane of the screen). By 
tapping a finger on the pad, Z-axis information can also be 
input . 

In a stick- type input device, a small-diameter stick is 
disposed in the vicinity of the center of a keyboard, and a 
user tilts the stick with a finger in a desired direction so 
as to input information for moving a pointer displayed oh 
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the screen in the X- and Y-axis directions. 

By using the pad- type input device, both relative 
coordinate data and absolute coordinate data can be output 
to a computer. By using the stick- type input device, only 
relative coordinate data is output to a computer. The 
relative -coordinate -data input mode is used for moving a 
cursor on the computer screen, while the absolute- 
coordinate-data input mode is used for moving the cursor or 
manually writing characters, graphics, etc. 

Generally, as shown in Fig. 4, the relative coordinate 
data handled for each type of input device is processed by a 
three-byte format signal. The first-byte field indicates 
the overflow bit (YO, XO) , the sign bit (YS, XS) , button 
information, etc. The second- and third-byte fields 
represent X-coordinate and Y-coordinate variable information 
formed of the X count and the Y count, respectively. 

The absolute coordinate data is processed, as 
illustrated in Fig. 5 , by a six-byte format signal. The 
first-byte field designates ID information for 
distinguishing the corresponding input device from an 
external input device (for example, a mouse). The second-, 
third-, fourth-, fifth-, and sixth-byte fields respectively 
indicate the X count, the X count and button information, 
the Y count and button information, the Y count, and the Z 
count . 
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However, in the above -described conventional personal 
computer system, the two types of input devices, such as the 
pad-type input device and the stick- type input device, 
cannot be easily used in combination, which causes the 
following problems . 

To input absolute coordinate data by using the pad-type 
input device (for example, to write characters, such as 
signatures ), a user slides a finger or a pen on the pad. In 
this case, once the user lifts the finger or the pen away 
from the pad at the intersection of lines forming a 
character, the user may not be able to recognize the 
position from which the user should begin writing the next 
stroke. This may disturb the balance of the character or 
make the character illegible, and the user may thus be 
required to input the character again . 

As stated above, conventional pad- type input devices 
have been employed for inputting characters. However, the 
resulting operation-data format signals differ between 
relative coordinate data and absolute coordinate data. 
Accordingly, a switching operation between the relative - 
coordinate-data input mode and the absolute-coordinate-data 
input mode is required. For example, when the user loses 
track of the input position while operating in the absolute- 
coordinate-data input mode, the user switches to the 
relative-coordinate-data input mode. In this case, specific 
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software is required for switching between the relative 
coordinate data and the absolute coordinate data, and in 
some cases, the computer must be restarted, thereby reducing 
ease of operation. 

SUMMARY OF THE INVENTION 

Accordingly, in order to solve the above -described 
problems, it is an object of the present invention to 
provide a personal computer system that allows relative 
coordinate data and absolute coordinate data to be used 
simultaneously without the need for a switching operation. 

It is another object of the present invention to 
provide a personal computer system that allows a relative - 
coordinate-data input device and an absolute-coordinate-data 
input device to have the same type of signal format so as to 
simplify signal processing in response to an input from an 
input device and also to easily distinguish between the two 
types of input devices . 

In order to achieve the above -described objects, 
according to one aspect of the present invention, there is 
provided a personal computer system including a plurality of 
different types of coordinate input devices, a keyboard 
input device, an output device for outputting a signal from 
each of the coordinate input devices, and a processing unit 
for performing processing based on signals from the output 
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device in accordance with an operation of each of the 
coordinate input devices. A single output port of the 
output device is shared by the coordinate input devices . 

According to another aspect of the present invention, 
there is provided a personal computer system including a 
first input device, a second input device, the second input 
device performing a detecting operation in a manner 
differing from the first input device, a keyboard input 
device, and an output device for converting one of an output 
signal from the first input device and an output signal from 
the second input device, or for converting both the output 
signals from the first input device and from the second 
input device and outputting the resulting signals in an 
identical format. Thus, the first input device and the 
second input device are alternately or simultaneously used. 

In the aforementioned personal computer system, the 
first input device may output absolute coordinate data 
and/or relative coordinate data, and the second input device 
may output relative coordinate data. 

The first input device may be a pad- type input device 
disposed closer to an operator than the keyboard input 
device, and the second input device may be a stick- type 
input device disposed between keys of the keyboard input 
device . 

According to a further aspect of the present invention. 
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there is provided a personal computer system including a 
first input device, a second input device, an output device 
for outputting operation signals from the first input device 
and from the second input device in an identical signal 
format, and a processing unit for performing processing 
based on the signal supplied from the output device in 
accordance with an operation of each of the first input 
device and the second input device. The output device adds 
identification (ID) information to part of the signal format 
according to the type of input device. 

According to the present invention, a plurality of 
different types of coordinate input devices are provided, 
and the single output port of the output device is shared by 
the plurality of input devices. Thus, the structure of the 
output port is simple, and output signals from the output 
port can be in the same format. As a consequence, only a 
single processing unit is required for the plurality of 
coordinate input devices . 

In the present invention, the first input device and 
the second input device employing different detecting 
operation modes, and the keyboard input device are provided 
for the personal computer system. The different types of 
input devices can be simultaneously used without the need 
for a switching operation. Accordingly, the first and 
second input devices are suitably used in combination 
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according to the purpose of use and operability of the 
individual devices, thereby improving ease of operation. 

The first input device outputs absolute coordinate data 
and/or relative coordinate data, thereby enabling signatures, 
characters, etc. to be input. The first input device also 
outputs X- and Y-axis relative coordinate data. The second 
input device only outputs X- and Y-axis relative coordinate 
data. Thus, the type of data to be input can be selected 
according to the operating use. 

Additionally, as discussed above, the first input 
device, which serves as a pad- type input device, is disposed 
closer to an operator than the keyboard input device, while 
the second input device, which serves as a stick- type input 
device, is disposed between keys of the keyboard input 
device, thereby further enhancing the operating use. 

By using different types of input devices integrated 
into, for example, a notebook computer, the user is able to 
simultaneously perform operations without having to switch 
between the input devices . In this case , when the two 
different types of input devices are used simultaneously, 
the processing in the processing unit having a built-in 
device driver becomes complicated unless the signals having 
the same format are output from the output device. It is 
also difficult to distinguish between the output signals 
supplied from the different input devices. Accordingly, in 
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the present invention, ID information is added to part of 
the signal format output from one of the input devices so as 
to distinguish between the signals output from the two input 
devices . 

In the present invention, the first input device may 
output variable information on X, Y, and Z three-dimensional 
coordinates, and the second input device may output variable 
information on X and Y two-dimensional coordinates. In 
using the second input device, fixed information may be 
added to a Z-inf ormation field of the signal format output 
from the output device. In this case, the processing unit 
may process the X, Y, and Z information as absolute 
coordinate data and X and Y information as relative 
coordinate data. 

For example, the output device may generate six-byte 
absolute coordinate data and may supply it to the processing 
unit in response to the variable information on the X, Y, 
and Z three-dimensional coordinates supplied from the first 
input device. The output device may convert three-byte 
displacement data into six-byte data in response to the 
variable information on the X and Y two-dimensional 
coordinates supplied from the second input device, and fixed 
information may be added to a Z-inf ormation field of the 
converted six-byte data. 

More specifically, the individual byte fields of the 
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six-byte data supplied from the output device to the 
processing unit may respectively indicate the identification 
information, X count information, X count and button 
information, Y count and button information, Y count 
information, and Z count information. The Z -count 
information may become variable in accordance with an 
operation of the first input device in response to the 
variable information supplied from the first input device, 
and the Z -count information may become fixed in response to 
the variable information supplied from the second input 
device . 

With this arrangement, the three-byte format of the 
relative coordinate data is converted into the six-byte 
format in the output device, which appears to be the same 
format as the absolute coordinate format, and is then sent 
to the processing unit. In this case, there is no need to 
fill coordinate data in the Z-axis data field of the 
relative coordinate data format. Thus, ID information for 
distinguishing the relative coordinate data from the 
absolute coordinate data is filled in the Z-axis data field. 
If the Z-axis data field is used normally from OOh through 
7Fh, OOh through 7Eh are assigned to the variable 
information of the absolute coordinate data, and the 
remaining 7Fh is allocated to the ID information of the 
relative coordinate data. Thus, when the 7Fh data is output 
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from the output device and is sent to the device driver of 
the processing unit, it can be determined that the 
coordinate data has been supplied from the input device that 
outputs only X- and Y-axis variable information. 

The absolute coordinate data and the relative 
coordinate data can be output by using, for example, a pad- 
type input device, and the relative coordinate data can be 
output by using, for example, a stick- type input device. In 
the pad- type input device, signatures, characters, and so on, 
can be input by using a finger or a pen on the pad surface, 
i.e., the absolute coordinate data can be output according 
to the path of dot data. The X- and Y-axis relative 
coordinate data (displacement data) can also be output by 
sliding a finger on the pad surface. In the stick- type 
input device, the stick- type operator is tilted in a desired 
direction so as to output X- and Y-axis relative coordinate 
data. 

By output ting the relative coordinate data, the pointer 
(cursor) displayed on the display unit can be moved in a 
desired direction. In contrast, in the* absolute-coordinate- 
input mode, a desired region displayed on the display unit 
can be selected. By outputting the absolute coordinate data, 
signature authentication, such as for character input, can 
be performed. 

Moreover, both types of input devices can be used 
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simultaneously, and when they are in the relative- 
coordinate- input mode, the user is able to use both the 
input devices without the need for a switching operation. 
Even when both the relative -coordinate -data mode and the 
absolute-coordinate-data mode are employed, the user is able 
to use both the input devices without the need for a 
switching operation. In this case, when both types of input 
devices are used simultaneously in the two modes, output 
coordinate data are alternately sent to the driver provided 
for the processing unit, and predetermined processing is 
performed on the data. 

In conducting character input by sliding a finger or a 
pen on the pad surface by using a pad- type input device, 
once the user lifts the finger or the pen from the pad 
surface, the user may not be able to recognize the input 
position. In this case, the user operates the stick- type 
input device to move the pointer to the position at which 
the user stopped writing, and then continues writing the 
characters. As a consequence, the characters can be input 
correctly. 

The output device may include a switching portion for 
switching between a path for converting the variable 
information obtained from the second input device into the 
six-byte data and a path for outputting the variable 
information as three-byte data. 
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With this configuration, when relative coordinate data 
is output form both the first and second input devices, the 
data from the second input device is processed by the three - 
byte format and is sent to the processing unit. 

In the aforementioned personal computer system of the 
present invention, not only a combination of two input 
devices, such as a pad- type input device and a stick-type 
input device, but also a mouse -type input device may be 
connected as an external device. All the data from the 
three input devices are processed by a driver provided for 
the processing unit. In this case, characters may be input 
into the pad- type input device to output absolute coordinate 
data. Scroll data may be input into the stick- type input 
device to vertically and horizontally scroll an editing 
screen of a word processor or a spreadsheet. Relative 
coordinate data may be output from the mouse -type input 
device to move the pointer (cursor) on the screen. 

The position and content of the ID information may be 
changed . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view illustrating the external 
appearance of a notebook computer incorporating a personal 
computer system according to an embodiment of the present 
invention; 
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Fig. 2 is a block diagram illustrating the circuit 
configuration of an embodiment of the present invention; 

Fig. 3 is a flow chart illustrating the operation 
performed by a device driver when the personal computer 
system shown in Fig. 1 is used; 

Fig. 4 schematically illustrates the data arrangement 
processed by a three-byte format; and 

Fig. 5 schematically illustrates the data arrangement 
processed by a six-byte format. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiment of the present invention is described 
below with reference to the drawings . 

Referring to the perspective view of a notebook 
computer shown in Fig. 1, a personal computer system 
generally indicated by 1 is integrated into the notebook 
computer. More specifically, a keyboard 6 is disposed on 
the upper surface of a housing 8. A first input device 2 
using a quadrilateral flat pad- type sensor 2a (Fig. 2) is 
disposed at the proximal side adjacent to the keyboard 6. A 
second input device 3 using a stick-type distortion sensor 
3a (Fig. 2) is provided in the vicinity of the center of the 
keyboard 6. Button switches 4 and 4 are horizontally 
disposed separately from the first input device 2 at the 
proximal side . 
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Only relative coordinate data is input by using the 
second input device 3, while both relative coordinate data 
and absolute coordinate data are input by using the first 
input device 2. The first input device 2 may be of an 
electrostatic capacitive type or a pressure- sensing type. 

A display unit 5, which is formed of a pivotable liquid 
crystal panel, is attached to the housing 8. When the first 
input device 2 is used, the relative coordinate data for 
shifting a pointer (cursor) 7 indicated on the display unit 
5 can be input by sliding a finger or a pen on the pad 
surface. When the second input device 3 is used, the above 
relative coordinate data can be input by pressing the head 
of the stick with a finger in a desired direction. 
Additionally, by using the first input device 2, signatures, 
characters, graphics, etc., can be written on the pad 
surface, so that the path of the signatures, characters, 
graphics, etc. , are input as absolute coordinate data and 
are displayed on the display unit 5. 

Referring to the block diagram shown in Fig. 2, the 
personal computer system 1 is formed of the first input 
device 2, the second input device 3, and a host personal 
computer (host PC) 26. The distortion sensor 3a, which 
serves as a stick- type input device, the sensor 2a, which 
serves as a pad-type input device, and the related elements 
other than hardware may be formed by an electronic circuit 
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built into the housing 8. Alternatively, the above- 
described elements, other than the input devices, may be 
integrated into the host PC 26 as software. The input 
devices and the related elements other than hardware 
correspond to an output device of the present invention, a 
device driver built into the host PC 26 corresponds to a 
processing unit of the present invention. 

The first input device 2 and the second input device 3 
are connected to each other via interfaces 14 and 24. The 
host PC 26 is connected to the second input device 3 via an 
interface 25. With this arrangement, output data of the 
first input device 2 and output data of the second input 
device 3 are output from a single output port 25a of the 
interface 25, and there is no need to provide processing 
units separately for the first input device 2 and the second 
input device 3 . In other words , the device driver of the 
host PC 26 serves as a shared processing unit for processing 
signals from both the first input device 2 and the second 
input device 3. The signals processed by the device driver 
undergo further predetermined processing by an operating 
system (OS) so as to be converted into signals to be output 
to the display unit 5 . 

The first input device 2 is provided with the sensor 2a, 
which serves as a pad- type input device, for detecting the 
contact of a finger or a pen with the pad surface, and a 
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coordinate detector 2b for detecting the contact position of 
the finger or the pen. 

The first input device 2 is also provided with a 
relative displacement (coordinate) converter 11a for 
converting operation data into relative coordinate data, and 
with an absolute coordinate converter lib for converting 
operation data into absolute coordinate data, both 
converters 11a and lib being connected in parallel to the 
coordinate detector 2b. The relative displacement converter 
11a and the absolute coordinate converter lib are connected 
to the interface 14. A three-byte/six-byte format switching 
controller 12 is also connected to the interface 14 so as to 
control via an inverter 13 a switch 12a disposed between the 
relative displacement converter 11a and the coordinate 
detector 2b and a switch 12b provided between the absolute 
coordinate converter lib and the coordinate detector 2b. 

In response to a command from the host PC 26, the 
format switching controller 12 switches between the input 
operation for inputting three-byte relative coordinate data 
shown in Fig. 4 by using the sensor 2a and the input 
operation for inputting six-byte absolute coordinate data 
shown in Fig. 5 by using the sensor 2a. When relative 
coordinate data is input from the coordinate detector 2b, 
the switch 12a is turned on and the switch 12b is turned off. 
Conversely, when the absolute coordinate data is input from 
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the coordinate detector 2b, the switch 12b is turned on and 
the switch 12a is turned off. 

The second input device 3 includes the distortion 
sensor 3a, which serves as a stick- type input device, for 
detecting distortion of the stick, and a distortion detector 
3b for detecting the amount of distortion. A value obtained 
from the distortion detector 3b is converted into relative 
displacement data by a relative displacement (coordinate) 
converter 3c . 

The relative displacement converter 3c is connected to 
a sum counter 15 and a three-byte format converter 16. 
Relative displacement data sequentially input from the 
relative displacement converter 3c is accumulated in the sum 
counter 15, and is converted into the three-byte relative 
coordinate data format shown in Fig. 4 by the format 
converter 16 . The data is then sent to the device driver of 
the host PC 26 via the interface 25, and predetermined 
processing is executed on the data. 

The relative displacement converter 3c is also 
connected to a three-byte buffer 21a and to a six-byte 
format converter 22a. The relative displacement data 
supplied from the relative displacement converter 3c is 
temporarily stored in the buffer 21a. The relative 
displacement data is then converted into the six-byte 
relative coordinate data shown in Fig. 5 by the format 
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converter 22a, and an ID flag, which serves as ID 
information, is added to part of the six-byte format* When 
the circuit of a device selector 23 is closed, the six-byte 
relative coordinate data is sent to the host PC 26 from the 
format converter 22a via the interface 25. 

The relative displacement data supplied from the 
relative displacement converter 11a of the first input 
device 2 is sent to the interface 24 via the interface 14 
and passes through a device selector 20 and the sum counter 
15 via a line L2. As a result, the relative displacement 
data is sent to the three -byte format converter 16. 

Meanwhile, the absolute coordinate data sent to the 
interface 24 from the absolute coordinate converter lib of 
the first input device 2 is temporarily stored in the six- 
byte buffer 21b and is converted into the six-byte format 
illustrated in Fig. 5 by a format converter 22b. When the 
device selector 23 is actuated, the six-byte-format absolute 
coordinate data is sent to the host PC 26 from the buffer 
21b via the interface 25. 

Switches 17a, 17b, and 17c are respectively provided 
for a line L0 for connecting the relative displacement 
converter 3c of the second input device 3 and the sum 
counter 15, a line LI for connecting the relative 
displacement converter 3c and the three-byte buffer 21a, and 
a line L3 for connecting the first input device 2 and the 



- 19 - 



six-byte buffer 21b via the interface 24. The switch 17a is 
controlled by a three-byte/six-byte format switching 
controller 17, while the switches 17b and 17c are controlled 
by the format switching converter 17 via an inverter 18. 

According to the personal computer system 1 configured 
as described above, relative coordinate data both from the 
pad-type sensor 2a and from the stick-type distortion sensor 
3a can be sent to the host PC 26 as the three -byte -format 
relative coordinate data illustrated in Fig. 4. Moreover, 
both absolute coordinate data from the pad- type sensor 2a 
and relative coordinate data from the stick- type sensor 3a 
can be supplied to the host PC 26 as the six-byte format 
signal shown in Fig. 5. 

It may be determined by using dedicated software 
whether the data is to be converted into the three-byte 
format or the six-byte format or whether the data input from 
the pad- type sensor 2a is to be handled as relative 
coordinate data or absolute coordinate data. Alternatively, 
the keyboard 6 may be used to directly input the selection. 

When both the data input from the pad- type sensor 2a 
and the data input from the stick- type distortion sensor 3a 
are used as three -byte -format relative coordinate data, the 
format switching controller 17 changes the switches 17a, 17b, 
and 17c so that the first input device 2 and the second 
input device 3 execute only three-byte format processing. 
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That is, the format switching controller 17 controls the 
switch 17a to be turned on and the switches 17b and 17c to 
be turned off via the inverter 18. 

In this case, a switching signal is transmitted to the 
format switching controller 12 from the host PC 26 via the 
interface 25, the line L4, the interface 24, the interface 
14, and a line L6, thereby turning on the switch 12a and the 
turning off the switch 12b. Accordingly, data (relative 
coordinate data) obtained by the operation of the sensor 2a 
of the first input device 2 is supplied to the relative 
displacement converter 11a and is converted into the 
relative coordinate data. The relative coordinate data is 
then sent to the interface 24 of the second input device 3 
via the interface 14. 

The device selector 20 selects between the relative 
displacement data converted from the amount of displacement 
by the relative displacement converter 3c after being 
detected by the distortion sensor 3a, and the relative 
displacement data sent from the relative displacement 
converter 11a via the line L2 . More specifically, when the 
device selector 20 is switched to PI, the relative 
displacement data from the pad- type sensor 2a is supplied to 
the sum counter 15. When the device selector 20 is switched 
to P2, the relative displacement coordinate data from the 
stick-type distortion sensor 3a is supplied to the sum 



- 21 - 



counter 15. The device selector 20 is switched to either 
the PI or the P2 side under the control of the host PC 26 
according to whether the sensor 2a or 3a is operated. 
Alternatively, the selector 20 may be alternately and 
rapidly switched to the PI and P2 sides, and the relative 
displacement data may be supplied to the sum counter 15 
every time the pad-type sensor 2a or the stick-type 
distortion sensor 3a is used. 

The displacement values added in the sum counter 15 are 
converted into the three-byte format shown in Fig. 4 by the 
three-byte format converter 16, and the resulting signal is 
sent to the host PC 26 via the interface 25. A device 
driver specifically used for the input devices 2 and 3 is 
provided for the host PC 26, and the OS executes 
predetermined processing based on the relative coordinate 
data sent to the device driver, thereby shifting the pointer 
7 displayed on the display unit 5 (see Fig. 1). 

When the first input device 2 is used as an absolute- 
coordinate input device, both input signals from the first 
input device 2 and from the second input device 3 are 
supplied to the host PC 26 as the six-byte format data shown 
in Fig. 5. 

In this case, the format switching controller 17 
controls the switch 17a to be off and the switches 17b and 
17c to be on via the inverter 18. The format switching 
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controller 12 of the first input device 2 controls the 
switch 12a to be off and the switch 12b to be on. 

Consequently, coordinate information detected by the 
coordinate detector 2b according to the operation of the 
sensor 2a of the first input device 2 is converted into 
absolute coordinate data by the absolute coordinate 
converter lib. The absolute coordinate data is then sent to 
the interface 24 of the second input device 3 via the 
interface 14, and is supplied to and is stored in the six- 
byte buffer 21b via the line L3. Subsequently, the absolute 
coordinate data is converted into the six-byte-format 
absolute coordinate data illustrated in Fig. 5 by the format 
converter 2 2b. 

The amount of distortion detected by the distortion 
detector 3b of the second input device 3 according to the 
operation of the distortion sensor 3a is temporarily 
converted into relative displacement data by the relative 
displacement converter 3c. After the relative displacement 
data is stored in the three-byte buffer 21a, it is converted 
into the six- byte -format relative coordinate data shown in 
Fig. 5 by the format converter 22a. The format converter 
22a further adds an ID flag, as ID information for 
identifying the relative coordinate data, to part of the 
six- byte format data. 

The device selector 23 selects between the absolute 
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coordinate data based on the input operation of the first 
input device 2 supplied from the format converter 22b and 
the relative coordinate data based on the input from the 
second input device 3 converted by the format converter 22a 
and added with the ID information. This selecting operation 
is performed by switching the device selector 23 to either 
the P3 or the P4 side in response to a command from the host 
PC 26 according to whether the sensor 2a or the distortion 
sensor 3a is used. 

Alternatively, if both the first input device 2 and the 
second input device 3 are used, the device selector 23 is 
alternately and rapidly switched to the P3 and P4 sides . 

Accordingly, regardless of whether the sensor 2a or the 
distortion sensor 3a is used, the same six-byte format data 
is supplied to the device driver of the host PC 26. 

The three-byte-format relative coordinate data 
converted by the three-byte format converter 16 is shown in 
Fig. 4. The first -byte field indicates the overflow bit (YO, 
XO) , the sign bit (YS, XS) , button information, etc. The 
second- and third-byte fields represent X-coordinate and Y- 
coordinate variable information formed of the X count and 
the Y count, respectively. 

The six-byte-format coordinate data converted by the 
format converter 22a or 22b is shown in Fig. 5. The first- 
byte field designates ID information for distinguishing the 



- 24 - 



corresponding input device from an external input device 
(for example, a mouse), and the second-, third-, fourth-, 
fifth-, and sixth-byte fields indicate the X count, the X 
count and button information, the Y count and button 
information, the Y count, and the Z count, respectively. 

Concerning the absolute coordinate data converted by 
the format converter 22b, the Z count in a data field 30 
becomes variable. In contrast, regarding the relative 
coordinate data converted by the format converter 22a, the Z 
count in the data field 30 becomes fixed (ID flag). 

When the personal computer system 1 is operating to 
form the six-byte format, both the relative coordinate data 
obtained by the operation of the distortion sensor 3a and 
the absolute coordinate data obtained by the operation of 
the sensor 2a are supplied to the device driver of the host 
PC 26 in the same six-byte signal f ormat . It is thus easy 
to process both types of data in the device driver. The 
relative coordinate data can be distinguished from the 
absolute coordinate data by checking whether the Z- count 
data field 30 represents an ID flag. 

The operation of the device driver provided for the 
host PC 26 is discussed below with reference to the flow 
chart of Fig. 3. 

In step ST1, data supplied from the interface 25 and 
data supplied from a third input device are decoded in the 
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device driver. The third input device may be a mouse 
controller externally connected to the notebook personal 
computer shown in Fig. 1. The structure of the third input 
device is, for example, as follows. A sphere is disposed at 
the lower (or upper) portion of a housing, and two X- and Y- 
axis bars in contact with the sphere are provided. The 
housing is moved in a desired direction to rotate the sphere, 
and the corresponding rotational force is detected by a 
detector formed of an encoder or the like. The mouse 
controller is used for inputting relative coordinates. 

Referring again to Fig. 3, it is determined in step ST2 
whether the decoded data is six-byte-format data. If the 
outcome of step ST2 is no, the data is processed as three - 
byte-format data in step ST8 . This processing is executed 
when the circuit shown in Fig. 2 is operating to generate 
three -byte -format data, or when the third input device, such 
as a mouse, is operating. According to the processing 
executed in step ST8 , the data is processed as displacement 
data (tracking data) for shifting a cursor (pointer) on the 
screen . 

If it is found in step ST2 that the data is six-byte- 
format data, it is further determined in step ST3 whether 
the Z-count field indicates fixed data (ID flag). If the ID 
flag is detected in step ST3, it is determined that the data 
is relative coordinate data supplied from the second input 
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device 3, and is processed as six-byte-f ormat data in step 
ST7. If the ID flag is not detected in step ST3 , it is 
determined that the data is absolute coordinate data 
supplied from the first input device 2, and is processed as 
six-byte-format data in step ST4 . This data is obtained by 
writing a signature, characters, or graphics by using a pad. 
In step ST5, the data processed in the individual steps ST4, 
ST7, and ST 8 are processed in the same manner by using the 
single device driver. In step ST6 , the processed data is 
sent to a system, such as an OS, in which further processing 
is performed on the data to be displayed on the screen. 

As stated above, the coordinate data supplied from the 
circuit shown in Fig. 2 is processed by the device driver 
according to the flow chart of Fig. 3. Thus, absolute 
coordinates , such as for characters , can be input by using 
the pad-type first input device 2, while relative 
coordinates for vertically scrolling or tracking the display 
screen (window) of, for example, a word processor or ! a 
spreadsheet, can be input by using the stick- type second 
input device 3. Further, relative coordinates for tracking 
a cursor (pointer) can be input by using the mouse- type 
third input device. 

In particular, since the absolute coordinate data from 
the pad- type sensor 2a and the relative coordinate data from 
the stick- type sensor 3a are processed in the single device 
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driver in the same data format, the following type of 
processing can be easily executed. For example, a user 
starts to input characters or graphics by using the pad-type 
sensor 2a and stops halfway through. Then, by using the 
stick- type distortion sensor 3a, the user moves the cursor 
to the position at which the user stopped writing, and 
inputs the position. Accordingly, the user is able to 
continue writing the characters or graphics by using the 
pad- type sensor 2a without losing track of the input 
position. 

The personal computer system of the present invention 
is not limited to the foregoing embodiment. For inputting 
relative coordinate data, another type of input device, such 
as a trackball, may be used. Although ID information is 
added to part of the relative coordinate data format, it may 
be added to the absolute coordinate data format, which may 
be suitably modified according to the format type. 

As is seen from the foregoing description, the present 
invention offers the following advantages. Different types 
of input devices can be used simultaneously without the need 
for a switching operation. This advantage is effective 
particularly when absolute coordinate data, such as 
characters, is input by a finger or by a pen using a pad- 
type input device. In this case, even if the user lifts the 
finger or the pen from the pad and loses track of the input 
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position, relative coordinate data can be input by using a 
different type of input device without having to perform a 
switching operation for the input devices. As a result, 
characters can be input correctly. 



